IntroDuCtIon
Acute epididymo-orchitis (AEO) is an acute inflammatory disease of both the epididymis and ipsilateral testis. It most often presents unilaterally and occurs because of a specific or nonspecific urinary tract infection (urethritis, prostatitis, or cystitis) that seeds to the epididymis and testis through the lymphatic vessels or ductus deferens. It can also be the result of viral infections, trauma, autoimmune disorders, or even amiodarone use. A bladder outlet obstruction (BOO), transurethral diagnostic or surgical manipulations, surgeries on the lower urinary tract, or even different urogenital malformations are also thought to play a significant role in the etiology of AEO.
Most commonly, it is the epididymis that first evolves with a proliferative inflammatory process, and then the inflammation extends to the testis. In the exudative inflammatory phase, a serous fluid collects around the testis and causes enlargement of scrotum -a reactive hydrocele. AEO is always accompanied by a subfebrile or febrile temperature and intense scrotal pain, which may radiate up along the funiculus spermaticus. Diagnostic procedures include physical examination, standard laboratory tests, scrotal ultrasound investigation, and microscopic examination of urethral discharges if they are present. Treatment should be started immediately after diagnosis of AEO and should include antibiotics, analgesics, and, if necessary, surgery.
The aim of this investigation was to determine a treatment approach for AEO based on a patient's examination results.
MaterIalS anD MetHoDS
Between 2006 and 2010, 254 patients (pts.) with AEO were treated at our clinic. Patients with AEO due to urogenital tuberculosis or those with autoimmune or viral orchitis were not included in our investigation because of their need for different diagnostic and therapeutic approaches.
After the initial physical examination and scrotal ultrasound investigation we registered clinical signs, such as: body temperature dynamics, palpable differences between epididymis and testis (E/T+), local softening (malacia) of the epididymis or testis, presence or absence of hydrocele as well as presence or absence and size of abscesses in the epididymis or testis based on results of scrotal ultrasound investigation.
Patients were divided on three groups:
• Group I, 74 pts. (29.1%) with palpable differences between epididymis and testis (E/T+), and without neither hydrocele, malacia, nor abscesses in the epididymis or testis.
• Group II, 82 pts. (32.3%) with E/T+, absence of malacia, presence of hydrocele, and no, one, or a few little abscesses up to 0.5 cm in diameter each one.
• Group III, 98 pts. (38.6%) without palpatory differentiation between epididymis and testis (E/T-), with or without local softening (malacia), and with hydrocele. This group was divided on two subgroups depending the absence or presence and size of abscesses in epididymis/testis: • IIIA, 45 pts. with none, one, or a few little abscesses up to 0.5 cm in diameter each one; • IIIB, 53 pts. with one or more abscesses larger than 0.5 cm in diameter each one. The principal feature of patients from the IIIB subgroup was the presence of local softening (malacia) in the scrotum as a consequence of purulent destruction of the epididymis/testis. Malacia in these patients was absent only in cases of large hydrocele and inability of epididymis/testis palpation.
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After AEO diagnosis, initially we used empiric conservative treatment in all patients using analgesics and one of the following antibacterial drug regimes:
ceftriaxone 250 mg intramuscularly in a single dose plus doxycycline 100 mg orally twice a day for 10-14 days; ofloxacin 300 mg orally twice a day for 10-14 days; levofloxacin 500 mg orally once daily for 10-14 days.
In the cases of confirmed or suspected gonorrhea we used cephalosporin and doxycycline therapy because uncontrolled fluoroquinolone usage makes many strains of gonococci resistant to this group of drugs [1] . Bed rest, scrotal elevation, and analgesics were recommended until fever and local inflammation subsided.
If during the first 48-72 hours of conservative treatment there was no clinical improvement (body temperature was still high, pain was not reduced) patients underwent surgery -revision of testis, Bergmann operation. If an abscess was present we preformed surgical disclosure. In cases of purulent destruction we performed epididymectomy with resection of the epididymis or testis. If subtotal destruction of the involved testis occurred, patients underwent orchiectomy.
After completed treatment we have analyzed clinical outcomes in each group.
We also performed sexual partner notification and treatment for all patients with epididymo-orchitis secondary to gonorrhea, Chlamydia trachomatis infection, and nongonococcal urethritis, or as indicated in undetermined etiology [2] .
reSultS
All patients from the first group were successfully treated with antibiotics. Body temperature decreased by the 2 nd or 3 rd day of treatment in all cases -none required surgery.
In the second group conservative treatment was effective in 70 (85.4%) pts. and the other 12 (14.6%) pts. without clinical improvement underwent organ-sparing surgery.
In the III-A subgroup conservative treatment was effective in 24 (53.3%) pts. In the other 21 (46.7%) pts. organ-sparing operations were performed after 48-72 hours of conservative treatment failure.
All 53 pts. from subgroup III-B did not demonstrate an objective response to antibacterial treatment during the first 48-72 hours so they underwent surgery. Among them, 32 pts. (60.4% of this subgroup) had abscesses that required surgical disclosure -Bergman operations. In 10 pts. (18.9% of this subgroup) epididymectomy was performed. In 11 cases (20.8% of this subgroup) orchiectomies were performed.
In all cases of swelling of the epididymis/testis due to abscesses, antibacterial treatment did not demonstrate efficacy and patients underwent surgery.
Based on clinical signs and described outcomes we developed the following classification table of AEO, which distributes patients with AEO into three grades and suggests a treatment approach (Table 1) . This classification can also predict the efficacy of conservative treatment for AEO.
In our opinion, elevated body temperature should not be considered as a criterion of severity in the processes in AEO because it was present in all cases. This is also why this index was not included in the table.
The presented data shows a high efficacy of conservative treatment in patients with stages I (100% pts. of this group) and II (85.4% pts. of this group) of AEO according to our classification. In 46.7% of patients with stage IIIA and in 100% of patients with fig. 1 . Abscess of epididymis (hyperechoic, marked by +). 
DISCuSSIon
AEO is the most common cause of intrascrotal inflammation. Epididymitis, which commonly precedes AEO, is the fifth most common urologic diagnosis in men aged 18-50 years. In the United States, acute epididymitis accounts for more than 600,000 medical visits per year [1] .
Both acute epididymitis and AEO can be a complication of lower urinary tract infections or chronic prostatitis caused by specific and/or non-specific pathogens. Melekos M.D. and Asbach H.W. have presented that in men younger than 40 years old, 56% of epididymitis cases were caused by Chlamydia trachomatis and 18% by other bacteria. Whereas in those older than 40 years, the incidence of epididymitis resulting from urinary tract infection bacteria was 68% and only 18% from C. trachomatis [3] . The similar proportion was noted by De Jong Z. et al. In a group of 12 patients older than 35 yrs., 10 pts. had gram-negative infection (83%), one patient had a gram-positive infection, and only one patient had C. trachomatis (8%) [4] . It is possible to summarize that generally patients with AOE under 35 years of age would most probably suffer from C. trachomatis infection. Gonorrhea and other sexually transmitted diseases (STD) with or without C. trachomatis presence may cause AEO in this group of patients too [1, 5, 6] . On the other hand, those over this age have a high chance of the presence of a bacterial infection, usually coliform. Whilst, a part of AEO cases are sometimes idiopathic [7] .
Epididymo-orchitis accounts for 7-22% of all genitourinary tuberculosis cases and assumes a greater relative importance in high prevalence regions [8, 9] . Mycobacterium tuberculosis usually extends from prostate to epididymis through the vas deferens. It also rarely may be a result of hematogenic or lymphatic M. tuberculosis dissemination from prostate or bladder lesions, which in turn are secondary to renal lesions. [10, 11] . The higher frequency of isolated epididymal tuberculosis lesions in children favors the possibility of hematologic spread of infection, whereas adults seem to develop tuberculous epididymo-orchitis caused by direct spread of pathogen from the urinary tract [12] .
Acute orchitis as a complication of mumps is registered in up to 40% of postpubertal males [13] .
AEO may also occur after indwelling urethral catheter as well as transurethral diagnostic and surgical manipulations [1, 14] . Epididymo-orchitis is more common in patients with spinal cord injury and clean intermittent catheterization than with indwelling urethral catheterization [(42.2% vs. 8.3%, P = 0.030)] [15] .
Acute epididymitis may follow prostatic operations -an incidence of 13% was reported after suprapubic prostatectomy, with a higher risk in patients with preoperative urinary infections. Vasectomy at the time of operation reduced the risk of AEO development [16, 17] Endoscopic operative procedures for posterior urethra obliteration in males may cause AEO in 4%. Open reconstructive-plastic operations on urethra -in 9.7% [18] . AEO also occurs because of bladder outlet obstruction (BOO). According to Hoeppner W. et al. (1992) , in 336 men aged over 60 years presenting with acute epididymitis, lower urinary tract obstruction was identified in 187 (56%) pts., which was caused by benign prostate hyperplasia, prostate cancer, and/or urethral stricture [19] .
Different urogenital malformations may also cause AEO. Congenital abnormalities have been associated with recurrent acute epididymitis [20, 21] . In young adults with acute epididymitis urological abnormalities are rarely present; they were noted in just 21 (3.4%) of 610 patients in the series of Mittemeyer B.T. et al. (1966) , and included urethral strictures, hypospadias, neurogenic bladder, and hydronephrosis [14] . Urethro-ejaculatory duct reflux has been implicated as an important factor in the cause of acute epididymitis in children as well as in adults [17, 22] .
Nonablative minimally invasive thermal therapies in the treatment of symptomatic benign prostatic hyperplasia lead to AEO in 2.0% of cases [23] . Intravesical treatment for superficial bladder tumors may cause AEO in 0.3% [24] . Men who engage in anal intercourse without condoms use are at risk of epididymitis secondary to sexually transmitted enteric organisms [25] . Noninfective epididymo-orchitis develops in 12-19% of men with the rare the Behcet's disease [26] .
Patients with conditions that predispose to invasive candidal infections, e.g. diabetes or immunosuppression, may rarely develop a candidal epididymo-orchitis [27, 28, 29] . The drug amiodarone (Pacerone ® , Cordarone ® ) used in the treatment of severe cases of irregular heart rhythms can also cause inflammation of the epididymis. It tends to resolve when amiodarone use is discontinued [30] .
In endemic regions AEO may develop occasionally as a complication of brucellosis and systemic fungal infections such as blastomycosis [31, 32, 33] .
Trauma to the scrotum can be a precipitating event of AEO especially if predisposing factors are present.
Classic palpation of the scrotum is the first method of diagnosing AEO. This technique allows establishing the anatomic structure of the scrotal organs, characteristics and grade of their inflammatory changes, differentiation between epididymis and testis, and their local softening (malacia) as a consequence of purulent destruction.
Scrotal ultrasound investigation is helpful in diagnosing AEO. This method makes it possible to evaluate the condition of the epididymis and testis -their structure and presence or absence and size of abscesses and hydrocele [34, 35] . Of high value in the differential diagnosis of AEO is color Doppler imaging of the scrotum. This method should be the study of choice to evaluate torsion of the spermatic cord as it demonstrates a high degree of accuracy. It also has proven to be quite helpful in evaluating the fig. 2 . Abscess of epididymis (marked by red arrow) and hypoechoic areas in testis (marked by +).
scrotal contents for the presence of inflammation and associated complications [36, 37] .
Acute inflammation in the epididymis and/or testis appears hypoechoic on ultrasound (Fig. 2) , and color Doppler imaging shows increased blood flow. Abscesses are presented by enlargement of the epididymis and/or testis and affected areas appear to be hyperechoic (Figs. 1 and 2) .
Common ultrasound pictures of acute epididymo-orchitis are presented on Figures 1-3 .
The treatment of AEO includes antibacterial drugs, analgesics, and, if necessary, surgery. Fluoroquinolones and thirdgeneration cephalosporins have a similar effectiveness of 90% in antibiotic naive patients. However, fluoroquinolones with their efficacy against most sexually transmitted disease pathogens except Neisseria gonorrhea are suggested as first line therapy. Therefore, empiric antibiotic therapy as recommended in EAU guidelines is still adequate [38] . Also, compliance with contemporary guidelines in the treatment of AEO very often remains poor despite guidelines for the management of AEO raised by previous studies and efforts made to address them. The great variation in the management especially in patients from the over 50 y.o.a. subgroup suggests that a more systematic approach is required -a review in prostate assessment clinics would help [39, 40] .
Taking into consideration the high probability of concomitant sexually transmitted diseases or chronic urethritis/prostatitis presence in patients with AEO aged <35 yrs., they and their sexual partners should be fully investigated to exclude any STD [5, 41] .
In cases with the presence of urethral discharges, efforts should be undertaken to identify the etiologic agent.
Patients with AEO should be required to undergo standard urologic testing with digital rectal examination in order to evaluate the condition of the prostate and any possible comorbidities. In cases with the presence of BPH, STD, and/or urethritis/prostatitis, adequate therapy should be performed to exclude future AEO recurrence.
In everyday practice urologists often use the following conventional grading of AEO: mild, moderate, or grave severity of disease. Usually, the doctor has his own experience and vision of each stage of the disease and makes a subjective decision on the amount of therapy required. The indications to and timing of AEO surgical treatment are very important, but they are yet to be clearly defined -in which cases surgery should be performed immediately and when it is time to wait and treat AEO conservatively. Even now, some professionals advocate the active surgery approach in the treatment of AEO, and for others the conservative approach is predominantly preferential [40] [41] [42] [43] [44] .
However, in patients with severe pathology accompanied by large abscess formation and swelling, the conservative treatment is not adequate in all cases because it leads to disease progression and may cause purulent destruction requiring orchiectomy. On the other hand, the wide use of surgery is not advisable in mild and moderate cases of AEO because medical therapy has a higher efficacy in such patients.
Our research of the literature did not reveal any guidelines for the staging of AEO depending on examination results that would let physicians determine the most appropriate treatment immediately after diagnosis. So, based on our own experience, we have presented a classification of AEO with staging and treatment options according to each stage of the disease. We hope that our classification will be helpful for urologists in choosing the best approach in the management of AEO.
ConCluSIonS
In all AEO cases, initial body temperature is above normal and does not determine the treatment strategy. However, a decrease in body temperature in the first three days after commencing antibacterial treatment is a favorable prognostic sign.
Scrotal ultrasound investigation is an effective method of AEO diagnosis and staging.
Our classification facilitates systematic treatment approaches in patients with AEO.
AEO stages I-IIIA should be treated conservatively at fist. Surgery should be performed only in cases of conservative treatment failure during at least 2-3 days.
Stage IIIB is an indication to surgery.
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